liminary account was given of some observations of mesons produced by the 335 Mev x-ray beam from the Berkeley synchrotron. The present paper is a progress report of this work; no claim is made for completeness, but sufficient new data are available to make publication at this time worth while, especially since some of thE numerical results given" in the earlier report require revision.
The x-ray beam, produced by 'the impact of 335 Mev electrons on a 20 mil thick platinum target, has a width at half maximum of 0.0135 radian (about 1 inch at 6 feet from the target). In all but the earliest experiments the beam was further defined by a 1 inch hole in a lead block, then passed through a piece of carbon which served as the meson source. The x-ray intensity at one meter from the target was about 3500 r per hour (measured behind 1/8 inch of lead) under the best running conditions; the average was about half this. The actual exposures at the carbon meson source (6 feet from the target) ranged from 500 to 2000 r in the later runs. Mesons were recorded on Ilford nuclear plates; the highest density of meson endings observed was about 100 per square centimeter in a 100 micron emulsion. In the following sections the experimental conditions and some of the results are described in more detail.
Setups for Exposure of Plates
Plates have been exposed in the following ways:
Geometry 1: A stack of plates is traversed directly by the x-ray beam.
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Mesons are produced chiefly in the glass plates, and exposures are limited by the general blackening due to the beaID. We finally arrive at three classifications of meson track endings:
It is desired to compute from these the numbers of negative and positive lI-mesons (1'-and 11'+) stopping in the emulsion.
Methods of Computation
(a) Computation of rr-.
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Page 6 Negative Tr-mesons are assumed to be captured in the emulsion, and mayor may not make recognizable stars. Therefore, it is important to know the fraction of cases in which stars are produced .. Data on this are available from counts of tracks in Ilford C-2 plates due to magnetically sorted negative mesons. (2) In (2) -particles are emitted in random directions in the emulsion and glass of the plates, and therefore a certain fraction of these will end while crossing the emulsion at unfavorable angles for identification, while the TY-particles are traveling approximately parallel to the emulsion. Without attempting to correct for this, the method B calculation assmnes that:
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Results. 1T-/'TT+ ratio.
At the time of writing the abstract for the National Academy meeting, (1) 145 tracks were available, of which 51 were from Geometry 1 and 94 from Geometry 2~All of these were on F-3 plates, and therefore only Method B could be used for the C6mputation, giving the putlished ratio '1Y-/11 + = 10. By the time of the meeting, ,~ore tracks were available, including some on Geometry 3. The Geometry 1 tracks were then discarded, since they represent mesons starting in glass rather than carbon. The new total of 198 tracks (103 on Geometry 2 and 95 on Geometry :3), mostly on F-3 plates and analyzed by method B, gave T1'" -/ -rr+ = 7.5, which was the value reported verbally at the meeting.
Since then, more tracks have become available, and it is now possible to
give data obtained entirely with Geometry 4, using C-2 plates, and analyzed by gives 1T-/TI+ = 2.2, indicating the sort of error to be expected when the latter is used with C-2 plates; it may be still greater with F-3 plates, on which the tracks are harder to find. It will be noted that this ratio is less than the UCRL-445 Page 8
previously given values. The difference from the earlier values may be partly real~that is, the Coulomb effect for very lew energy mesons made :in glass may distort the;'r9-t'~o;somewhat;, a considerable, f·art of tne, difference certainly comes from the errors inherent in the use of method B with F-3 plates, and some maJ' be attributed to inexperience of the observers in the beginning.
The ratio of 1.7 does not pose the formidable theoretical problem offered by the earlier value; in fact a ratio of this order can be explained on rather Figure 3A shows that the data agree with this.
Higher energy plates show the expected narrower distribution, and lower energy plc1tes a slightly wider one: The conclusion is that the initial meson distribution has at least roughly spherical symmetry. In order to complrte the total nUITIcer of mesons in a given energy range, we then use the fact that an ideal infinite line source would give a uniform angular distribution J whose height would be equal to the observed height at 90 0 • The height is computed by fitting the expected shape to the observed distribution, or what is the same thing, the UCRL-445 Page 9 total number .is taken to be the observed number multiplied by a "shape factor lf , which is just two in the case of the sin 2 g distribution.
The differential yield dN can now be computed from the following formula: cr, 11 fJ-are track counts in area A of emulsion t = thickness of-emulsion during exposure (a shrinkage factor of 2.4 was used) .
The shape factor varies from 1.8 to 4.3.
The results, nonnalized to an exposure of 1 r, are given in Figure 4 , with standard errors from the track counting statistics above. The most likely other errors are losses at the low energy end from self-absorption in the carbon, and at the high energy end from scattering in the lead absorbers.
The absolute value of the cross section can be obtained from the integral of Figure 4 , if the number of quanta corresponding to the rather arbitrary unit "r behind 1/8 inch of Pb" is known. This has been neasured, using a thin air chamber intercepting the whole beam as defined by the collimator, with thin layers of lead "and other substances in front in order to be able to estimate the amount of the ionization due to pair production alone. This will be described in detail in a later publication; the result was that 1 r on the carbon corresponds to 4.9 x 10 7 quanta traversing it, where the number of quanta is defined as the total x-ray energy divided by the upper limit energy. (The actual number of quanta in a range between El and E2 is approximately P.. n (E2/El) times the above number.) The total cross section per quantum per carbon nucleus is then found to be 5 x 10-28 cm 2 . It is hard to make an estimate of the overall UCRL-445
Page 10 accuracy of this figure, but it is probably not wrong by more than a factor of two. The difference between this value and that given in ref. (1) Smith for their assistance in scanning the plates. The work described in this paper was performed under the auspices of the Atomic Energy Commission.
Information Division (B) fA -mesons associated with 11 t--' -decay. There is no evidence here of departure from spherical symmetry.
(C) P -mesons. This distribution is clearly composite, the peak at 90 0 being due to 11'-mesons that fail to make visible stars, while the uniform background is due to \-..I.-mesons. 
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